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Description 

The present Invention relates to a reformer assembly for reforming hydrocarbon such as methane under 
a presence of steam and particularly relates to a reformer assembly Including a plurality of stacked plate^ype 
5 reformers. 

Alot of foe] cell systems have been developed until today. Thefoel cell system is a power generation system 
and generally hydrogen Is fed to an anode of the foel cell and oxygen is fed to a cathode of the foel ceil to 
produce electricity. As the hydrogen Is fed to the foel cell, the hydrocarbon gas such as methane is reformed 
to a raw material gas for the anode under a presence of steam with a reforming catalyst The reforming reao- 
10 tions which take place at the just nrtentioned reformation are: 

CH4 + H2O -> CO + 3H2 
CO + H2O -> CO2 + Ha 

These reactions are endothermic reactions and in order to maintain reforming temperature it Is necessary 
to heat reforming reactton parts. 

15 A conventional plate-type reformer assembly includes reforming plates and combustion plates. The re- 
forming plates and the combustion plates are stacked one after another, thereby defining nnittiple layers. Gen- 
erally, the reforming plate is filled with the reforming catalyst and the combustion plate Is filled with combustion 
catalyst Fuel and ab- are simuttaneousty fed to the combustion plates and combusted therein to heat the ad- 
jacent upper and lower reforming plates (the combustion plate is sandwtohed by the refomning plates). The 

20 combustion plate has an entrance and an exit The reforming temperature of the raw material gas passing 
through the reforming plates is mainteined at a proper level by the combustion in the combustion plates, i-iow- 
ever, in a case where the foel and the air are simulteneously fed to the combustion plates, the combustion 
entirely or mostiy takes place near the entrance of the combustion plate and reaches flame temperature. There- 
fore, a large temperature difference appears between the entrance and the exit of the combustion plate. 

25 Japanese Utility Model Registration Application No. 62-145404 eliminates the above-mentioned drawback. 
According to an arrangement of this application, a combustion section includes a combustion plate and a dis- 
persion plate. Air is fed to the combustion plate and foel is fed to the dispersion plate. The foel fed to the dis- 
persion plate is homogeneously fed into the entire combustion plate. As a result, a homogeneous combustion 
tekes place in the combustion plate and a flat temperature distribution Is obteined. 

30 However, in the plate type reformer assembly of Japanese Utility Model Registration Application Na 62- 

145404. passages for feeding and discharging various gases penetrate the plate type reformers. Consequent- 
ly, it Is necessary to provide adequate sealing between the plates (of reformers) which are stocked one after 
another. 

An object of the present invention is to provide a plate type reformer assembly which only requires simple 

35 sealing between the plates. 

Another object of the present invention Is to provide a plate type reformer assembly whose gas-feeding 
and discharging ports are simple and require only simple sealing. 

According to one aspect of the present invention, there is provided a reformer assembly characterized in 
that masking frames are integrally nKxinted on peripheries of plate members to define a foel introduction plate 

40 (foel feeding plate), a combustion chamber plate filled with combustion catelyst and a reforming chamber plate 
f flied with reforming catalyst respectively, that foel feed porta are formed In the masking frame of the foel In- 
troduction plate, that a numt>er of dispersion openings (holes) are formed in the plate member of the combus- 
tion chamber plate, that an air feeding port and an exhaust gas discharging port are formed in the masking 
frame of the combustion chamber plate, that a raw material gas feed port and a reformed gas discharge port 

45 are formed in the masking frame of the reforming chamber plate, that these plates are stacked in turn and 
the peripheries of the plates are welded to each other thereby defining a multi-layer unit and that manifolds 
for the gas-feeding and discharging porta are aligned and mounted on lateral feces of the multi-layer unit Ac- 
cording to this arrangement each nrtasking frame is integrally provided on the periphery of each plate member, 
and the gas feeding and discharging passages are fornr^d in the masking plates. Also, the plates are welded 

so to each other. Therefore, the sealing between the plates becomes adequate. In addition, the feeding and the 
discharging of the various gases become easy since the manifolds are nK>unted on the lateral feces of the 
multi-layer unit 

Figure 1 is a perspective partial sectional view of a plate type reformer assembly according to the present 
invention; 

55 Rgure 2 is a set of view ilustrating detail of three plates of the reformer assembly of Figure 1 ; 
Rgure 3 is a perspective view when manifolds are mounted on a multMayer unft; 
Rgure 4 is a rear view of a plate type reforms* assembly according to the present invention; 
Rgure 5 is a top view of the plate type reformer assembly; 
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Rgure 6 is a Iront view of a piate type reformer assembiy; and 
Figure 7 is a iateral view of tlie plate type reformer assembly. 

A preferred embodiment of the present invention will be described witli reference to the accompanying 
drawings. 

5 Referring first to Figure 1, a piate type reformer assembly Includes a multi-layer unit 10. The multMayer 

unit 10 includes fuel introduction plates 11, combustfon chamber plates 12 and reforming chamber plates 13. 
These plates are stacked in turn to define the multi-layter unit 10. 

The plates 11, 12 and 13 are illustrated In detaH in Figures 2(a), 2(b) and 2(c) respectweiy. The plates 11, 
12 and 13 respectively Include plate members 14a, 14b and 14c and nriasking frames 15a, 15b and 15c. The 

10 masking frame 15a is Integrally welded on a periphery of the plate member 14a. Such is the case with the 
masking frame 15b and the plate member 14b and with the masking frame 15c and the piate member 14a 
The plate members 14a. 14b and 14c are equal to each other In size. As fliustrated in Figure 2(c), a fuel feeding 
port 16 is formed in the masking frame 15c of the fuel Introduction plate 11. An air feeding port 17 and an ex- 
haust gas discharging port 18 are formed in the masking frame 15b of the combustfon chamber plate 12, and 

IS a number of dispersion holes 19 are fornned in the plate member 14b of the combustion cliamber plate 12. as 
shown in Figure 2(b). A raw material gas feeding port 20 and a reformed gas discharging port 21 are formed 
in the masking frame 15a of the reforming chamber plate 13, as shown in Figure 2(a). Partition members 22 
and 23 stand on the plate nrtembers 14a to 14c. The partition plata 22 (or 23) has a concave-convex portion 
at the top and bottom thereof. The partition plates 22 and 23 define therebetween a reforming chamber 24 

20 on the reforming chamber plate 13. Reforming catalyst is placed in the reforming chamber 24. Likewise, the 
partition members 22 and 23 extend through the combustion chamber plate 1 2 to define a combustfon chamber 
25 on the combustion chamber plate 12 between the partition members 22 and 23. Combustfon catalyst is 
placed in the combustion chamber 25. The partition members 22 and 23 further extend through the fuel intro- 
duction plate 1 1 to define a fuel Introductfon chamber 31 on the fiiel introductfon piato 11 between the partition 

25 members 22 and 23. Outside the partition plates 22 and 23 on the plates 11, 12 and 13 respectively, there are 
formed entrance rooms 26 and exit rooms 27. The feeding and discharging ports 16, 17, 18. 20 and 21 for 
various gases communicate with the entrance roonis 26 and the exit roonis 27. Predetermined number of small 
cylindrical elements, which serve as spacers, 28 are prov'rded on the plate members 14a, 14b and 14c respec- 
tively. The spacers 28 and the masking frame 1 5a (or 1 5b or 1 5c) respecthfeiy reach a substantaiUy same he^ht 

30 In a direction the plates 11, 12 and 13 are stacked (The masking frames 15a, 15b and 15c have different heights 
and the spacers 28 have three heights for the respective frames). 

The raw material gas feeding port 20 of the reforming chamber plate 13 Is formed In the masking frame 
15a in a manner such that the port 20 communicates with the entrance room 26. The masking frame 15a has 
an opening 29 which is next to the raw material gas feeding port 20. The reforming catelyst is inserted (or load- 

35 ed) into the reforming chamber 24 through the catalyst insertfon and removal (or loading and unloading) open- 
ing 29. Likewise, the masking frame 15b of the combustion chamber plate 12 has an opening 30 which is next 
to the air feeding port 1 7. The combustion catalyst is placed Into the combustion chamber 25 through the seo- 
ond catalyst insertion and removal opening 30. The disperston holes 19 are bored between the partition ele- 
ments 22 and 23, but a predetemyned margin (d) is left on the exit room 27 side, as shown in Figure 2(b). 

40 The combustion chamber plate 12 is placed on the fuel introduction plate 11 associated with the masking 

frame 15 and the partition nr^embers 22 and 23 (The plates 12 and 13 are also associated with the masking 
frame 15 and the partition members 22 and 23) and then the reforming chamber plate 13 is placed on the 
combustion chamber piate 1Z After that, another foot Introduction plate 11 is placed on the reforming chamber 
plate 13. Then, the plates 11. 12 and 13 are stocked in torn whie a welding such as TIG or MIG is applied to 

45 the adjacent plates, thereby forming the multi-layer unit 1 0 of Rgure 3. On the reforming chamber plate 1 3 of 
the top layer of the layer unit 10. there is provided a separation or isolation plate 32 which covers the reforming 
chamber 24. the entrance room 26 and the exit room 27. as shown in Figure 1. Also as shown in F^ure 1, a 
supporting frame/plate 33 is provided on the separation plate 32 and an upper piate 34 is provided on the sup- 
porting firanr^plate 33. Under the fuel introduction platell of the bottom layer of the multi-layer unit 10, there 

50 Is provkJed a lower support frame/plate 35. A lower plate 36 is provided under the lower support frame/|[)late 
35. 

After the multi-layer unit 10 is assembled in a manner described just above, the feeding and discharging 
porte 16, 17, 18, 20 and 21 are aligned in a he^ht direction of the unit 10 and on the lateral face of the unit 
10. Manifolds 37, 38, 39 and 40 are provided for the feeding and discharging porte 16, 17, 18, 20 and 21 re- 
55 spectively by means of welding. Specif k:a]ty, the fuel feeding manifold 37 is provided for the fuel feeding port 
16 of the fuel introduction palte 11 , the air feeding manifbfd 38 is provided for the air feeding port 17 of the 
combustion chamber plate 1 2. the exhaust gas manifold 39 is provMed for the exhaust gas port 1 8 of the plate 
12, the raw material gas feeding manifold 40 is provkled for the raw material gas feeding port 20 of the re- 
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forming chamber plate 13 and the reformed gas discharging manifoid 41 Is provided for the discharge port 21 
of the reforming plate 13. 

The manifolds 37» 38, 39, 40 and 41 include connecting cylinders 37a, 38a, 39a, 40a and 41a and flanges 
37b, 38b, 39b, 40b and 41b, respectively. The cylindricai members 37a to 41a cover the aligned feeding and 

5 discharging ports 16, 17, 18, 20 and 21 at the lateral face of the multMayer unit 10. In this case, the cytindrical 
members 38a and 40a of the air feeding mainfold 38 and the raw material gas feeding manifold 40 also cover 
the combustion catalyst f tiling port 30 and the reforming catalyst f Hiing port 29, respectively. Plates 42 and 43 
are provided at the catalyst filling ports 30 and 29. The plates 42 and 43 have slit-like openings 30a and 29a 
which respectively correspond to the catalyst filling openings 30 and 29, as shown in Figures 4 to 8. The plates 

10 42 and 43 are wdded on the mullt-layer unit 1 0. The cylindrical members 38a and 40a of the air feeding manifold 
38 and the raw material gas feeding manifold 40 also cover the plate 42 and 43. Sealing plates 44 and 45 are 
removably mounted on the plates 42 and 43 by means of, for example, screws to close the slit-like openings 
30a and 29a. 

With the reformer assembly being constructed In the above manner, the combustion catalyst (spheres) 
IS 46 (for example, palladium-containing catalyst) and the reforming catalyst (spheres) 47 (for example, nickel- 
containing catalyst) are filled into the combustion chamber 25 and the reforming chamber 24 from the slit-like 
openings 30a and 29a of the plates 42 and 43 of the air feeding manifold 38 and the raw material gas feeding 
manifoid 40, as depicted in Figure 1 . Then, the sealing piatas 44 and 45 are nwunted on the plates 42 and 43 
by screws to dose the openings 30a and 29a. 
20 During the reforming operation, the fuel gas (for example, offjgas discharged from the anode of the foel 
cell) Is fed into the fuel feeding manifold 37 and the air is fed from the air feeding manifold 38. On the other 
hand, the raw material gas containing methane and steam Is fed from the raw material gas feeding manifold 

40. These gases are introduced from the manifolds 37, 38 and 40 to the entrance roonr^s 26 of the plates 11, 
12 and 13 via the feeding ports 16. 17 and 20 formed in the plates 11, 12 and 13 respectively and then flow 

25 Into the chambers inside the plates 11, 12 and 13 via the concave portions of the partitton elements 22. As , 
the fuel gas enters the Introductfon chamber 31 of the fuel introductfon plate 11 via the Inlet port 16 and the 
entrance room 26, the feel gas flows homogeneously into the entire combustion chamber 25 from the intro- 
duction chamber 31 via the dispersion holes 19 of the upper combustion chamber plate 12. On the other hand, 
the air is fed into the combustion chamber 25 via the air feeding port 17 of the combustion chamber plate 12, 

30 the entrance room 26 and the concave portion of the partition member 22. Then, the air mbces with the fuel 
gas entering the combustion chamber 25 through the dispersion holes 19 to cause the combustion with help 
of the combustion catalyst The exhaust gas of this combustion flows Into the exit room 27 via the exit sMe 
partition member 23 and is discharged firom the discharge port 1 8 via the exhaust manifold 39. The heat gen- 
erated upon the combustion in the combustion chamber 25 is transferred to the reforming chamber 24 via the 

35 reforming chamber plate 1 3. Methane and steam are fed to the reforming chamber 24 via the feeding port 20 
and the entrance room 26 and reformed to H2 and CO gas with help of reforming catalyst due to the above- 
mentioned reforming reactfons. The gases after the reformatk>n are introduced, for example, to the anode of 
the feel eel from the exit room 27 through the discharge port 21 and the reforming gas discharging manifold 

41. As the quality of the combustion catalyst 46 and the reforming catalyst 47 are towered due to the long 
40 period of usage, the sealing plates 44 and 45 are removed and the old catalysts 46 and 47 will be replaced by 

new ones through the openings 30a and 29a of the plates 42 and 43. 

Since each plate 11, 12 or 13 has the welding around the periphery thereof, the feeding and discharging 

ports 16, 17, 18, 20 and 21 are opened in the lateral face of the multi-layer unit 10, and the manifolds 37, 38, 

39, 40 and 41 for the ports 16, 1 7, 1 8, 20 and 21 are mounted by the welding, the sealing between the plates 
4S 11,12 and 1 3 becomes unnecessary. Therefore, the characteristics related to the gas leakage Is considerably 

improved. In addition, since the major manufecturing steps are only the plate-stecking and the manlfold-weld- 

Ing, the manufacturing is simplified. 

In the foregoing embodiment, the plate 11 has the entrance room 26 and the exit room 27 at the same 

location as the plates 12 and 13 have. However, the entrance room 26 and the exit room 27 of the plate 12, 
so for instence. may be formed at another location. In addition, the destinations of the air and the fuel may be 

exchanged to each other. Furthermore, In order to accomodate the thermal expanston of the plate 11 (or/and 

12 or/and 13), the plate member 14a (or/and 14b or/and 14c) may have a wave-like portion between and near 

the partition memtiers 22 and 23. 

In the above embodiment, the comtnistion catalyst mainly Includes the spherical catalyst in order to make 
55 the catalyst exchange easier. However, it is of course that the catelyst may have a form other than the sphere. 
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Claims 

1. A plate type reformer assembly comprising: 

a fuel introduction plate (11) having a first plate meml)er (14c) and a first masking firame (15c), the first 

5 masking frame (15c) having a height, the first masking frame (14c) t>eing integrally mounted on the per- 

iphery of the first plate memt>er, a fuel feeding port being formed in the first masking firame (15c); 
a combustion chamber plate (12) having a second plate member (14b) and a second masking frame (1 6b). 
the second masking frame (15b) having a height the second masking frame (15b) being integrally mount- 
ed on the periphery of the second plate member (14b). a plurality of dispersion holes (19) being formed 

10 in the second plate member (14b). an anrfeeding port (17) and an exhaust gas discharging port (18) being 

respectively formed in the seoond masking frame (1 5b), oombustfon catalyst (46) being placed in the sec- 
ond masking frame (15b): 

a reforming chamber plate (13) having a third plata member (14a) and a third masking frame (15a). the 
third masking plate (15a) having a he^ht the third masking frame (15a) being integrally mounted on the 
IS periphery of the third plate member (14a). a raw material gas feeding port (20) and a reformed gas dis- 

charging port (21) being respectively formed in the third masking frame (1 5a), reforming catalyst (47) be- 
ing placed in the third masking frame (15a); 

a multi-layer unit (10) including the friei introductkMi plates (11), the oombustton chamber plates (12), the 
reforming chamber plates(13)and aseparation plata (32), thefoel Introductton plates (11). the combustion 

20 chamber plates (12) and the reforming chamber plates (13) being stacked In turn to define multiple layers 

(a top iayer being referred to as "an uppermost layer"), the multi-layer unit (lO)having a height direction 
and a lateral face, with the feeding and discharging ports (16, 17, 18, 20, 21) of the plates (11. 12, 13) 
being aligned with each other in the height direction of the multi-layer unit (10), the separation plate (32) 
being provided on the reforming chamber plate (13) of the uppermost layer of the unit (10), the fuel in- 

25 troduction plate (1 1), the combustion chamber plate (12), the rsformlng chamber plate (1 3) and the sep- 

aration plate (32) being welded to each other at the peripheries thereof, and 

manifolds (37, 38. 39, 40. 41) welded on the lateral face of the multi-layer unit (10) to cover the feeding 
and discharging porte (16, 17, 18. 20, 21). 

30 2. The assembly of daim 1 . characterized in that each plate (1 1 ; 1 2; 1 3) has a pair of partition members (22, 
23) on the plate member (14c; 14b; 14a) thereof to define the foel introduction chamber (31). the com- 
bustion chamber (25) or the reforming chamber (24) between the partition members (22, 23) and to define 
an entrance room (26) and an exit room (27) outekle the partition members (22, 23) (the partition member 
(22) defining the entrance room (26) being called "entrance room skle partition member" and the partition 

^ member (23) defining the exit room (27) being called "exit room side partition member^. 

3. The assembly of claim 1 or 2. characterized in that the partition member (22; 23) has a convex-concave 
portion to allow gases to pass through the partition member (22; 23) via the concave portion. 

^ 4. The assembly of daim 1. 2 or 3. characterized in thateach plate (11; 12; 13) has a plurality of spacer mem- 
bers (28) on the plate member (14c; 14b; 14a) thereof, the spacer member (28) reaching the he^ht <rf 
the masking frame (15c; 15b; 15a). 

5. The assembly of daim 1 , 2, 3 or 4, characterized in that the dispersion holes (1 9) of the combustion cham- 
^ bar plate (12) are formed in the plate member (14b) between the partition members (22, 23). 

6- The assembly of daim 1 , 2, 3, 4 or 5. characterized in that the disperston holes (1 9) are not formed in a 
predetermined area near the partition member (23) on the exit room (27) side. 

7- The assembly of any one of foregoing daims. characterized in that a first opening (30) is formed in the 
so second masking frame (1 5b) for insertion and rsmoval of catalyst (46) into and from the combustion chanv 

ber (25) of the combustion chamber plate (12) . 

8. The assembly of any one of foregoing daims. characterized In that the first catalyst Insertion and removal 
opening (30) is formed near the partition member (22) on the entrance room (26) side and is aligned with 

55 the air feeding port (1 7) formed near the partition member (22) on the entrance room (26) side. 

9. The assembly of any one of foregoing dainrs, characterized in that a second opening (29) is formed in 
the third masking frame (1 5a) for insertion and removal of catelyst (47) into and from the reforming chanrv 
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ber 824) of the relbnrnlng chamber plate (13). 

10. The assembly of any one of foregoing claims, characterized in that the second catalyst insertion and re- 
moval opening (29) is formed near the partition member (22) on the entrance room (26) side and is aligned 

5 with the raw material gas feeding port (20) formed near the partition member (22) on the entrance room 

(26) side. 

11. The assembly of any one of foregoing claims, characterized in that the multi-layer unit (10) is formed in 
a manner such that the entrance rooms (26) and the exit rooms (27) of the fuel introduction plates (11), 

^0 the combustion chamber plates (12) and the reforming chamber plates (13) are aligned with each other 

in the height direction of the nmiiti-layer unit (10). 

12. The assembly of any one of foregoing claims, characterized in that the multi-layer unit (10) has four lateral 
faces, each two feces facing each other, and the air feeding port (1 7) and the first catalyst Insertion and 
removal opening (30) of the combustion chamber plate 812) are formed in a lateral face facing an opposite 
face in which the raw material gas feeding port (20) and the second catalyst insertion and removal opening 
(29) of the reforming chamber plate (1 3) are formed. 

13. The assembly of any one of foregoing claims, characterized in that the plates (11, 12, 13, 32) are welded 
by TIG or MIG welding. 

20 

14. The assembly of any one of foregoing claims, characterized in that the manifold (37, 38, 39, 40. 41) In- 
cludes a connecting cylinder (37a, 38a, 39a, 40a, 41a) welded on the lateral face of the multi-layer unit 
(10) and covering the feeding and discharging ports (16, 17, 18, 20, 21) and aflange (37b, 38b, 39b, 40b, 
41b) connected to the connecting cylinder (37a. 38a, 39a. 40a. 41a). 

25 

15. The assembly of any one of foregoing claims, characterized in that the raw material gas fBeding manifold 
(40) and the air fseding manifold (38) respectively have configuration to cover the feeding ports (20, 1 7) 
and the catalyst Insertion and removal ports (29, 30), and the catalyst insertion and removal ports (29, 
30) are provided with sealing means to seal thereseh^es. 

30 

16. The assembly of any one of foregoing claims, characterized in that the sealing means includes a plate 
(42, 33) having a slit-like opening (29a, 30a) corresponding to the catalyst insertion and removal port (29, 
30) and welded on the lateral face of the multi-layer unit (10) and a sealing plate (44, 45) mounted on the 
plate (42, 43) by means of screws. 

3S 

17. The as8emt>ly of any one of foregoing claims, characterized In that a pair of upper and lower supporting 
plates (33, 35) are nraunted on the top and the bottom of the multHayer unit (10), and another pair of 
upper and lower plates are noounted on the supporting plates (33, 35). 

^ ia The assembly of any one of foregoing claims, characterized in that the plates (11, 12, 13) are welded by 
welding of the periphery of the adjacent plates (11. 12, 13). 



PatentansprQche 

1. Plattenformige Reformeranordnung, umfassend: 

eine Brennstoffeinfuhrplatte (11 ) mit einem ersten Plattenelennent (14c) und einem ereten AtxSeckrahmen 
(1 5c). der eine Hdhe hat und an dem Umfang des ereten F^attenelementes mit diesem vertnjnden ist, wo- 
bel eine Brennstoffeinla&affnung in dem ersten Abdedcrahmen (15c) ausgebildet 1st; 
eine Brennlcammerplatte (12) mit einem zweiten Rattenelement (14b) und einem zweiten Abdedcrahmen 
(15b), der eine Hdhe hat und an dem Umfong des zweiten Piatteneiementes (14b) mit diesem vertnjnden 
ist, wobei eine Vielzahl von Verteitertdchern (19) in dem zweiten Plattenelement (14b) ausgebildet ist. eine 
LufteinlaSoffnung (17) bzw. eine AbgasauslaB8ffnung (18) In dem zweiten Abdedcrahmen (15b) ausge- 
bOdet sind und wobei ein Verbrennungskatalysator (46) in dem zweiten Abdedcrahmen (15b) angeordnet 
ist; 

eine Reformierkammerplatta (1 3) mit einem dritten Plattenelement (14a) und einem dritten Abdedcrahmen 
(15a), der eine H6he hat und an dem Unnfang des dritten Piatteneiementes (14a) mit diesem verbunden 
ist. wobei eine Rohgaseinlafidffnung (20) bzw. eine Reformergasauslafidffhung (21) in dem dritten Ab- 
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deckrahmen (15a)ausgebildetsind und wobeiein R6formierkatalysator(47) In demdrftten Abdeckrahmen 
(15a) angeordnet ist; 

Bine Mehrschichteneinheit (10), unrtfassend die Brennstoffeinfuhrplatten (11), die Brennkammerplatten 
(12), die Reformierkammerplatten (13) und eine Trennplatte (32). wobel die Brennstoffeinfuhrplatten (11), 

5 die BrennkammeiplattBn (12) und die Refbrmierkammerplatten (13) abwechseind aufeinander gestapelt 

Bind, urn mehrfache Schtchten zu bilden (eine obere Schicht wild dabei als "eine obeiste Schicht" bezelch- 
net), wobel die Mehrschichteneinheit (10) eine Hdhenrichtung und eine Seitenflache hat, die Einla&> und 
Ausla&dffhungen (16, 17, 18. 20, 21) der Flatten (11, 12, 13) In Hdhenrichtung der Mehrschichteneinheit 
(10) in Flucht miteinander llegen, die Trennplatte (32) an der Refbrmierkammerplatte (13) der obersten 

10 Schicht der Einheit (1 0) angeordnet ist, und wobei die Brennstoffeinfuhrplatte (11), die Brennkanunerplatte 

(12), die Reformlerkammerplatte (13) und die Trennplatte (32) an Ihren Umfangsrandern miteinander ver- 
schweilU sind; und 

AnschluBstutzen (37, 38, 40, 41), die an der Seltenfldche der Mehrschichteneinheit (10) angeschwelBt 
sind, urn die ElnlaQ^ und Ausla&dffhungen (16, 17, 18, 20, 21) abzudedcen. 

15 

2. Anordnung nach Anspruch 1, dadurch gekennzeichnet da& jede Piatte (11. 12, 13) zwei Unterteilungs- 
eleniente (22. 23) auf ihrem Plattenelement (14c 14b, 14a) hat. urn die Brennstoffeinfuhrkanimer (31), 
die Brennkaminer (25) Oder die Reformierkammer (24) zwischen den Unterteilungselenienten (22, 23) 
zu begrenzen und einen EIntrittsraum (26) und einen Austrittsraum (27) au&erhalb der Unterteilungsele- 

20 mente (22, 23) zu begrenzen, wobei das den Emtritlsraum (26) begrenzende Unterteilungselement (22) 

als "eintrittsraumseitiges Unterteilungselement" und das den Austrittsraum (27) begrenzende Unterte^ 
lungselement (23) als "austrittsraumseitiges Unterteilungselement? bezeichnet wM. 

3. Anordnung nach Anspruch 1 oder 2, dadurch gekennzeichnet da& das Unterteilungselement (22. 23) 
25 einen konvex-konkaven Abschnitt hat, um Gase durch das UnterteOungseiement (22, 23) via den konka- 

ven Abschnitt durchtreten zu lessen. 

4. Anordnung nach Anspruch 1, 2 Oder 3, dadurch gekennzeichnet, da& Jede Ratte (11; 12; 13) eine Vielzahl 
von Abstandselementen (28) auf ihrem Flattenelement (14c; 14b; 14a) hat, wobel das Abstandselement 

^ (28) die Hdhe des Abdeckrahmens (15c; 15b; 15a) erreicht 

5. Anordnung nach Anspruch 1, 2, 3 oder 4. dadurch gekennzeichnet daft die Vertellerldcher (19) der 
Brennkammerplatte (12) in dem Plattenelement (14b) zwischen den Unterteilungselementen (22. 23) aus- 
gebildet sind. 

^ 6. Anordnung nach Anspruch 1 , 2, 3, 4 oder 5. dadurch gekenitteichnet da& die Verteflerldcher (1 9) nicht 
in einem vorgegebenen Bereich nahe dem Unterteilungselement (23) auf der SeHe des Austrittsraumes 
(27) ausgebOdet sind. 

7. Anordnung nach eInem der vorhergehenden Anspruche, dadurch gekennzeichnet daft eine erste Off- 
40 nung (30) In dem zweiten Abdeckrahmen (1 5b) zum Einfuhren und zum Entfernen des Katalysators (46) 

In die bzw. aus der Brennkammer (25) der Brennkammerplatte (12) ausgebOdet Ist 

8. Anordnung nach einem der vorhergehenden Anspruche. dadurch gekennzeichnet daa die erste Offhung 
(30) zum Einfuhren und Entfernen des Katalysators nahe dem Unterteilungselement (22) auf der Seite 

45 des Eintrittsraumes (26) ausgebtldet ist und mit der Luftelnlaadffhung (17) fiuchtet die nahe dem Unter- 

teilungselement (22) auf der Selte des Austrittsraumes (26) ausgebOdet isL 

9. Anordnung nach eInem der vorhergehenden AnsprOche, dadurch gekennzeichnet daft eine zweite Off- 
nung (29) In dem dritten Abdeckrahmen (15a) zum Einfuhren und Entfernen des Katalysators (47) in die 

50 bzw. aus der Reformierkammer (24) der Reformierkammerplatte (13) gebQdet ist 

10. Anordnung nach einem der vorheigehenden Anspruche. dadurch gekennzeichnet da& die zweite Off- 
nung (29) zum EinfQhren und Entfernen des Katalysators nahe dem Unterteilungselement (22) auf der 
Seite des Eintrittsraumes (26) ausgebOdet ist und mit der Rohgasdffhung (20) fiuchtet die nahe dem Un- 
terteilungselement (22) auf der Selte des EInlalkaumes (26) ausgebildet ist 



55 



11. Anordnung nach eInem der vorhergehenden Anspruche. dadurch gekennzeichnet daft die Mehrschich- 
teneinheit (10) in der Weise ausgebildet ist daft der EIntrittsraum (26) und der Austrittsraum (27) der 
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BrennstDffBinfQhrungsptatten (11), der BrennkammeiplattBn (12) und der Refbrmierkammerpiattan (13) 
in Hdhenrichtung der Mehrschichteneinheit (10) miteinander fluchten. 

12. Anordnung nach einem der vorhergehenden AnsprOche, dadurch gekennzeichnet, daH die Mehrschich- 
5 teneinheit (1 0) vier Seitenf I3chen hat, wobei je zwei einander zugewandte Rdchen und die LufteinlaQdff- 

nung (17) und die erste Offnung (30) zum Einfuhren und Entfernen des Katalysators der Brennkanuner- 
platte (12) in einer SeitenflSche ausgebildet sind, welctie einer gegenuberliegenden RSche zugewandt 
ist, in der die Rohgaseinla&dffnung (20) und die zwe'rte KatalysatDreinfQhrungs- und -entfemungsdffhung 
(29) der Reformlerkammerplatte (13) ausgebildet sind. 

10 

13. Anordnung nach einem der vorhergehenden Anspruche, dadurch gekennxeichnetp daft die Hatten (11. 
12, 13, 32) durch TIG- Oder MIG-Schwei&en miteinander verschwei&t sind. 

14w Anordnung nach einem der vorhergehenden AnsprOche, dadurch gekennzeichnet, daa der Anschlu&> 
stutzen (37, 38, 39, 40, 41) einen Verbindungszylinder (37a, 3da, 39a, 40a, 41a), welcher an der Seiten- 
fiache der Mehrschichteneinheit (10) angeschweiOt ist und die Einlaft- und Auslaadffhungen (16, 17. 18, 
20, 21) bedeckt, sowie einen Ransch (37b. 38b. 39b. 40b, 41b) umfaOt, der mit dem Verbindun^zylinder 
(37a. 38a, 39a, 40a, 41a) verbunden ist 

15. Anordnung nach einem der vorhergehenden AnsprOche, dadurch gekennzeichnet, da& der Rohgaseln- 
^ la&anschlu&stutzen (40) und der Luf teinla&anschlu&stutzen (38) Jewells so geformt sind, da& sie die Ein- 

ia&dffhungen (20, 17) und die Katalysatoreinfuhrungs- und -entfernungsoffhungen (29, 30) ut>erdecken, 
wobel die Katalysatoreinlafi- und -ausiaB6f1hungen (29, 30) mit Dichtungsmittein zu ihrer Abdichtung ver- 
sehen sind. 

^ 18. Anordnung nach einem der vorhergehenden AnsprOche, dadurch gekennzeichnet, daft die Dichtungs- 
mittel eine Platte (42, 33) mit einer schlitzfSrmigen Offnung (29a, 30a) umtesen, weiche der Katalysa- 
tcveinlaO- und -ausla&dffhung (29, 30) entspricht und weiche an der Seitenfidche der Mehrschtehtenein- 
heit (10) angeschweiOt ist, und da& die Dtehtungsmitte! eine Dtehtungsplatte (44. 45) umfassen. die an 
der platte (42, 33) mittels Schrauben befestigt ist 

30 

17. Anordnung nach einem der vorhergehenden AnsprOche, dadurch gekennzeichnet. da& eine obere und 
eine untere Tr&gerpiatte (33, 35) an der Oberseifee und der Unterseite der Mehrschichteneinheit (10) an- 
geordnet sind. und da& eine weitere obere und untere Ratte an den TrSkgerplatten (33, 35) angeordnet 
sind. 

35 

18. Anordnung nach einem der vorhergehenden AnsprOche, dadurch gekennzeichnet, daa die Ratten (11, 
12, 13) durch Verschwei&en der UmfengsrSnder der einander benachbarten Ratten (11. 12, 13) mitein- 
ander verschweillt sind. 

40 

Revendications 

1. Ensemble reformeur du type d plateaux comprenant : 

- un plateau (11) d'introduction de combustible poss6dant une premiere plaque (14c), et un premier 
45 cadre de masquage (15c), le premier cadre de masquage (15c) ayant une certaine hauteur, le premier 

cadre de masquage (15c) 6tant mont6 soiidafrement sur la p6r1ph6rie de ia premiere piaque, un orifice 
d'amente du combustible 6tant fbrmd dans le premier cadre de masquage (1 5c) ; 

- un plateau (12) de chambre de combustton ayant une seconde plaque (14b) et un second cadre de 
masquage (15b), le second cadra de masquage (15b) ayant une certaine hauteur, le second cadre 

50 de masquage (15b) 6tant montd sdidalrement sur la p^riph^rie de la seconde plaque (14b), et une 

plurality de trous de dispersion (19) 6tant formes dans la seconde plaque (14b), un orifice d'amenSe 
de I'air (1 7) et un orifice de ddchargement des gaz d*6chappement (1 8) dtant respectivement fbrm6s 
dans le second cadre de masquage (15b), un catalyseur de combustion (46) 6tant placd dans le se- 
cond cadre de masquage (15b) ; 

55 - un plateau (13) de chambre de reformage ayant une troisi^e plaque (14a) et un trolsi&fne cadre 

de masquage (15a), le troisl^e cadre de masquage (15a) ayant une certaine hauteur, le bDlsi^me 
cadre de masquage (15a) 6tant mont6 solidairement sur la pdriphdrie de la troisidme plaque (14a). 
un orifk» (20) d'amente du gaz de matidre premidre et un orifice (21) de ddchargement du gaz re- 
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forind 6tant iBspecttvement form6s dans le troisidma cadre de masquage (15a), un catalyseur de 
lelbrmage (47) 6tant plac6 dans le troisi^e cadre de masquage (15a) ; 
- une unitd multicouche (10) comprenant les plateaux (11) d'intioductlon du combustible, les plateaux 
(1 2) de chambre de combustion, les plateaux (1 3) de chambrs de reformage et un plateau sdparateur 

5 (32), les plateaux (11) d'Introductlon du combustible, les plateaux (12) de chambre de combustion 

et les plateaux (1 3) de chambre de reformage 6tant empilds tour d tour pour d6f inir des couches mul- 
tiples (une couche sup6rieure 6tant appelde "couche extreme supdrieure"), Tunitd multicouche (10) 
ayant une direction dans le sens de sa hauteur et une face Iat6rale, les orifices d'amende et de d6- 
chargement (16, 17, 18, 20, 21) des plateaux (11, 12, 13) 6tant aligns les uns avec les autres dans 

10 la direction de la hauteur de I'unit^ multicouche (10), le plateau s6parateur (32) 6tant pr6vu sur le 

plateau (13) de chambre de reformage de la couche extreme sup^eure de TunitS (10), le plateau 
(11) d'introduction du combustible, le plateau (12) de chamtMre de combustion, le plateau (13) de 
chambre de reformage et le plateau s6paratsur (32) 6tant soudte les uns aux autres d ieurs p6ri- 
ph6rles ; et 

15 - des cdlecteurs (37, 38, 39, 40, 41 ) soud6s sur la face Iat6rale de I'unltd multicouche (1 0) pour couvrir 

les orifices d'amente et de dSchargement (16, 17, 18, 20, 21). 

2. Ensemble selon la revendicatlon 1 , caract^risd en ce que cheque plateau (1 1 ; 1 2 ; 1 3) comporte une palre 
de doisons (22, 23) plac^ sur la plaque (14c ; 14b ; 14a) de ce plateau pour d^inlr la chambre (31) 

20 d'introduction du combustible, avec la chambre (25) de combustion ou la chambre (24) de reformage entre 

les doisons (22, 23), et pour d6f Inir un oompartfament d'entrte (26) et un oompartlment de sortie (27) d 
I'extdrieur des doisons (22, 23) (la cloison (22) qui ddfinit le compartiment d'entrte (26) 6tant appelde 
"dolson du c6t6 du compartiment d'entr^" et la doison (23) qui ddfinit le compartiment de sortie (27) 
6tant appelde "doison du c6t6 du compartiment de sortie"). 

25 

3. Ensemble selon la revendication 1 ou 2, caractdrisd en ce que la doison (22 ; 23) presents une partie 
convexo-concave pour laisser les gaz passer k travers la doison (22 ; 23) ^ travers la partie concave. 

4. Ensemble selon la revendication 1, 2 ou 3, caract6ris6 en ce que chaque plateau (11 ; 12 ; 13) comporte 
^ une pluralitd d'6l6ments entretoises (28) prdvus sur la plaque (14c ; 14b ; 14a) de ce plateau, r6l6ment 

entretoise (28) attaignant la hauteur du cadre de masquage (15c ; 15b ; 15a). 

5. Ensemt>le selon la revendication 1 , 2, 3 ou 4, caract6ris6 en ce que les trous de dispersion (1 9) du plateau 
(12) de chambre de combustion sent formes dans la plaque (14b) entre les doisons (22, 23). 

^ 6. Ensemble selon la revendication 1 , 2, 3, 4 ou 5, caract6ris6 en ce que les trous de dispersion (1 9) ne sont 
pas form6s dans une zone pr6d6termin6e proche de la doison (23) du oOtd du compartiment de sortie 
(27). 

7. Ensemble selon I'une quelconque des revendlcatlons prteddentes, caract6ris6 en ce qu'une premiere ou- 
40 verture (30) est form6e dans le second cadre de masquage (15b) pour rintroductton du catalyseur (46) 

dans la chambre de combustion (25) du plateau (12) de chambre de combustion et i'4vacuation de oe ca- 
talyseur de cette chambre. 

8. Ensemble selon Tune quelconque des revendications prdc^entes, caractdrisd en ce que la premiere ou- 
45 verture (30) d'introduction et d'6vacuatlon du catalyseur est form6e d proximttd de la doison (22) du c6t6 

du compartinoent d'entrde (26), et est alignde avec I'orlfice (17) d'amente de I'air form6 d praximitd de la 
doison (22) du cdt6 du compartiment d'entrte (26). 

9. Ensemble selon I'une quelconque des revendications pr§c^entes, caract6ris6 en ce qu'une seoonde ou- 
verture (29) est formte dans le troisidme cadre de masquage (15a) pour r Introduction d'Un catalyseur 
(47) dans la chambre de reformage (24) du plateau (1 3) de chambre de reformage et I'dvacuation du ca- 
talyseur de cette chambre. 

10. Ensemble selon i'une quelconque des revendications pr6c6dentes, caract6ris6 en ce que la seconde ou- 
^ verture (29) d'introduction et d'dvacuation du catalyseur est form6e d proximity de la doison (22) du oOtd 

du compartiment d'entrte (26), et est alignte avec Torifioe (20) d'amente du gaz da matidra premiftre 
formd d proximitd de la doison (22) du cdt6 du compartiment d'entrte (26). 
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11. Ensemble selon I'une quelconque des revendications pr6c6dentes, caractSrisd en ce que Tunitd multlcou- 
che (10) est agenc6e de manlfere que les compartiments d'enMe (26) et les oompartiments de sortie (27) 
des plateaux (11) d'Introduction du combustible, des plateaux (12) de chambre de combustion et des pla- 
teaux (1 3) de chambre de reformage soient align^s les uns avec les autres dans la direction de la hauteur 
de I'unitd multicouche (10). 

12. Ensemble selon Tune quelconque des revendications pn§c6dentes, caract6ris6 en ce que i'unit6 multicou- 
che (10) possfede quatre faces Iat6rales, les deux fiaces de cheque paire se regardant mutuellement et 
I'orifice (17) d*amen6e de I'air et la premiere ouverture (30) d'introduction et d'dvacuation du catalyseur 
du plateau (12) de chambre de combustion sent formds dans une face latftrale qui regarde une fisice op- 
pose dans laqueile sont formes I'orif ice (20) d'amen6e du gaz de matidre premie et la seconde ouver- 
ture (29) d'introduction et d'^vacuation du catalyseur du plateau (13) de chambre de reformage. 

13. Ensemble selon Tune quelconque des revendications pr6c6dentes, caract6ris6 en ce que les plateaux (11, 
12, 1 3, 32) sont soudds par un proc6d6 de soudage TIG ou MIG. 

14. Ensemble selon fune quelconque des revendications pr6c6dentes, caract§risd en ce que le odlecteur (37, 
38, 39, 40, 41) comprend un cyiindre de racoordement (37a, 38a, 39a, 40a, 41a) soudd sur la face lat§rale 
de I'unitd multicouche (10) et qui couvre les orifices d'amende et de ddchaigement (16, 17, 18, 20, 21), 
ainsi quHjne bride (37b, 38b, 39b, 40b, 41b) f bc6e au cyiindre de raccordement (37a, 38a, 39a, 40a, 41a). 

1& Ensemt»le selon l*une quelconque des revendications pr6c6dentes, caractSrisd en ce que le coilecteur (40) 
d'amende du gaz de mati^re premiere et le coilecteur (38) d'amen^e de i'air ont respectivement une confi- 
guration appropriSe pour couvrir les orifices d'amen^e (20, 17) et les orifices (29, 30) d'introduction ^ 
d'dvacuation du catalyseur, et les orifices (29, 30) d'introduction et d'6vacuation du catalyseur sont munis 
de moyens d'6tanch6it6 pour les obturer d Joint 6tanche. 

18. Ensemble selon Tune quelconque des revendications pr6c6dentes, caract6risd en ce que les moyens 
d'StanchSitd comprennent une plaque (42, 33) pr^sentant une ouverture (29a, 30a) en forme de fente qui 
correspond k I'orifice (29, 30) d'introduction et d'6vacuation du catalyseur, et soud6e sur la face lat^rale 
de I'unitd multicouche (10), ainsi qu'une plaque d'dtench6it6 (44, 45) montde sur la plaque (42. 43) au 
moyen de vis. 

17. Ensemble selon i'une quelconque des revendications pr6c6dentes, caractMsd en ce qu'une paire de pla- 
ques supports sup^rieurs et Inf6rieure (33, 35) sont mont6es sur le sommet et sur la base de I'unit6 mul- 
ticouche (1 0). et une autre paire de plaques sup6rieure et inf§rleure sont mont§es sur les plateaux sup- 
ports (33, 35). 

18. Ensemble selon Tune quelconque des revendications pr§c^entes, caract6ris6 en ce que les plateaux (11, 
12, 13) sont soud6s par soudage de ia p6riph6rie des plateaux (11, 12, 13) adjacents. 
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FIG . 2 
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FIG. 4 
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